"APPROVED FOR RELEASE: ing eae CIA-RDP86-00513R001964220013-3 


ois P. ie) 
aL NOVI You Bas A, Ye: 
es.' 

"0 seis a esakee by Strong Shock Wave 
i t- AL1-Union Congress on Theore 


3 Feb 1960. 


tical and Applied 


report presented at the Firs 


Mechanics, Moscow, 27 Jan - 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


AFEROVED FOR RETEASE: 03/15/2001 CIA-RDP86-00513R001964220013- 2 


aie — _ sabe a Se Se ES ESBS 


| [gerdovieh, pare (Moscow) 
aon eeenneeneeennS 


Charges of elementary particles. 


, 160. 
Fig szemle 10 no.3: 86-91 Mr 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


"APPROVED FOR RETEASE: Bojts/ 2004 CIA-RDP86- 00513R001964220013- 


Bs te aes DEG Hs Rae 


aELIDOVICH, Ya.Bes akademiic (Moskva) 


& transforma 

5 made in direc 

fine v shkole 20 n0.5%8- G~() $606 
as (Ternoolectrici ty 


tricit7« 
tion of neat into tee aRA can ) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-R 


i STRIVE BSR 


DP86-00513R001964220013-3 


Be ' 


appt povICH, Ya-B 
agi-stable states 
pe eksp. i teors fiz 


soht nuclei. 
with a large isotopic spin in 738 (VORA 14:9) 
3 


no «1: 278-280 Jan '60. 


| SSR. 
4 eksperimental 'noy fiziki AN S 


‘1, Institut teoreticheskoy ves, qeanie) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3 


; pation theory 
ie a singular potential ie as veer atife 38 n063! 
Boattering bY © gontation. ZnureeKePe” “yrs 1357) 
| y finitel Akademit 


ZEL'DOVICH, YaeBe 


and in pulse * 
gig-a24 Mr ' 


1. Inet itut teoretich 
nauk sg (scattering Phy ates)? | 


eskoy 1 eksper jmental. ne 


CIA-RDP86-00513R001964220013-3" 


APPROVED FOR RELEASE: 03/15/2001 


"APPROVED FOR 


REF 


RELEASE: 
: 03/15/200 
Sess Baas ze _CIA-RDP86-00513R00196 
= 4220013-3 


Bias SER 


| | 2019 /807° 
oy ae | ut 
AUTHOR: mei'aovich ya. Bs 
ele 7 
TITTLE: Existence of New aguopene? Light YucleL and the wv 
of state of Neutrons \4 
PERIODICAL - ghurnel axsperimental Noy i zeoreticneskoy fizikis 
ges Yo. 381 "- 4, PP 4423-1151 

4,2) stuaied the possible existence of 

. (Ref. 4) int 


qext: Ps =: wemirovskiy (Refs + 
j he rangé of 8£ 4684, and 
ed the existence of unknown ygotope 
resent paper) % 


jsotopes in + 

fe jATe A £40 Both predict 

020 nas peen aigcovered in the meantime In the P 

_ gtudies sne Limits of 3% pility of ht nuclely and predicts 

. 4, 

existence of the following ysotopes® He , Be ? go BY; p!, 3B 
16.5520), es 21 Wen? The table oF page | 24° gives ne isotopes 
predicted by Hemirovskiy Baz and the pres nt author. The presen 
author nas made 4 theoretical study of the existence of: neevy 
consisting only of eutrons « He first ntions + at i uch nu 


cara 1/2 


APPROVED 
FOR RELEA 
SE: 
03/15/2001 CIA-RDP86-0 
-00513RO001 
964220013 
3" 


"APP 
ROVED FOR RELEASE: 03/15/2001 


: CIA- 
ine 


cs | . 83719 


Existence of yew Isotopes of Light Huclei and 5 /056/60/036/004/0%2/ 048 
the Equation of State of Neutrons p019/B079 


at all, their aensity must be esentially smaller than that of the usual 

-pucleie He has, sherefores studied the properties of a neutron Liquid of 

tow density~ This problem to that of & Fermi gas with resonance ingerection 

of the particles, the energy of the gas peing proportional +o Ww ei ? 

(wd density of the fas). For finding out the equilibriua density ang the 
coupling energys the author nas studied the affective radius of ne 
nuciesr forces end the gnteraction in the state with Lj Go. The aceuracy 
of the calculations is not sufficient to determine the sien of the enerey 
and. to answer the question of the existence of neutron-nuciet. gre author j 
thanks A- Te Baz’, Ve I. Gol'danskiys Le De tandau, A>. RB. Migdels and ye 
po Be Nemirovskiy for discussions; and De Ve Grigor! yey for help in the 
work. There are 4 table and 46 references’ ® Soviet end & US. 
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TITLE: the Effect yf Weak tnteraction Ajpon the ectromgnets® ; 
propertiesl of Particles - a 
dagsmemreeannrernt of 
rimental'noy 4 teoreticheskoy giziki, 1960» 


PERIODICAL! ‘gnurnal ekapa 
Yol. 39: No- 4(10)_ BP° 4445 1125 
TBXT s Tt was the purpos 4 work to gnvestigate the contri- 
pution made by weak part n +o electromagnetic jnteraction- 
the problem 48 guch is digcussed, 2h the contents 
(Figs. 1-6) ghich make 4 


In the gntroduction, 
given. tn section 9, the graphs 
properties of the neutrino, the ce 
tributions 
or 


e of the presen 
icle jnteractio 


of the paper is 

contribution to the electromagnetic 

Leptons \é and jb)» and the paryons are investigateds the con 

are aetermined in orders of magnitude of the weak jnteraction constant 
4naividuel cases. For this purpose, two variants of the theory are 
studied that of four-fermion interaction and that of the antermediatés 
neavy> charged X-boson- In geveral cases, the order of 6 is reauced bY the 
jnvroduction of the K-boson; 4,6.. bhe affect 18 increased. In gection 3, 
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the general electromagnetis properties resulting from the Lorents and 
gradient invariances of the theory, from the probability and the theory 
of universal weak interaction, and from the theory of the two-component 
neutrino aré dealt with- In section 4, the interaction within the frame- 


work of the perturbation theory. i8 investigated, and the order of 

e of the integrals obtained is determined. ae 
of the particles are numerically a 

umes that gtrong interaction 


estimated. In the case of paryonss one ass 
a of the order of ML (M, - es 


replaces weak interaction already at moment 


nucleon mass). In section 5s the experimentally observable particle 


scattering effects are discussed, especially the polarization of : 
is related to oe 


as well as tne 


effects of new electromagnetic properties in nuclear physics are dis- 
cussed. Section 6 deals with the problem of the possible modifications of 
the initial assumptions on weak interaction, by adding the derivative of 
the neutral currents to the ordinary derivative of the charge currents - 
The conditions under which the gaditional term does not lead to & decay 
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ana cannot be observed experimentally, are ‘wages ag well as the effects 
ghich are due to the scattering of electronst by protons. The authors thank 
A. M. Brodskiy, G: M. Gandel‘man, B. L- fe, Le B. Okun’, and 

Ke Ao Ter-Martirosyan for discussions. inskiy» A.T Akhbiyezer, 
' G. N- Rozentsveyés and ned. There are 


6 figures and 21 refer 
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PERIODICAL: ghurnal ekaperimental 'noy i teoreticheskoy fi2iki, 4960, 


(ExT; The conclusion following from the theory of combined inversion of 
1iDyj-bendau that :the plenentary particles possess no dipole moment cannot be , 
applied to instable particles} this is shown in the present “Tetter %o 
the Editor". if a particle with spin and dipole momen’ 18 considered 
while the time axis is reversed it is obvious that there is no q-invari- 
ant relation, and considering the effect of the reversion of the time 
axis to an instable particle (that emits particles and. gpontaneously 
transmutes into an other pa at once that this proof 


particles and the dipole mome 
of a neutral spin-1 
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reaction is assumed to be a virtual and the second a real decay. Using 
the results of a previous work (Ref .3) it can be shown that the viola- 
tion of parity (assumed to be necessary for this reaction) together 

with the conservation of the @-invariance in the instable particle 
Hamiltonian leads to the appearance of a dipole moment that is to an 
apparent violation of the T~invariance. This result agrees with that of _ 
yon Behrends (Ref.4) who investigated the decays 

He also ended up with a solution having terms that apparently co 

dict the T-invariance disregarded the T-invariance of the applied 
Hamiltonian. There are 4 references: 2 Soviet and 2 US. 


SUBMITTED: 58 September*7,- 1960 


APPROVE : 
D FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


"APPROVED FOR RELEASE: 


03/15 


= FER ee Lee 


e , . 
‘ RPO ots 
- 


| 88457 
5/056 /60/039/006/049/065 


Bg ¢.690 , - B006/B063 
- AUTHOR: _Zel'dovioh Ya 3. 
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PERIODICAL: Zhurnal ekeperimental'noy 4 teoreticheskoy fiziki, 1960, 
Vol. 39, No. 6(12),° PP» 1766-1769 


TEXT; The decay of a K-meson into a pion and two leptons may be ascribed ‘4 
to the weak four-fermion interaction with AS = 1- In this case, the decay 
proceeds via an intermediate state of a paryon-antibaryon pair. The 

momenta of the K-meson and the pion (Pys P,) are small compared to the 


paryon masses Mae Hence, the velocities of the K- and m-mesons are assumed 


to be the characteristic quantities. In the rest syaten of the K-meson, 
the pion can reach a velocity of 0.876. The author discusses 4 hypothesis 
according to which the four-velooi ty of K- and n-mesons Uys ro) enters 


symmetrically into the expression for the matrix element of the interaction 
“between K- and n-mesons and the lepton current. As usual, the matrix 
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cess is formulated by M = SVT yetal tts ty" The 
are symmetrically introduced into this relation. The 
expressio which corresponds to this hypothesis, 
reads a8 follows: V, = o(-agts) [Ya + Vaal . The form factor 9? depends 
i.e-, the product uyt,- Uy 7 Pyg/™x a * Pag! Ba’ 

e of the vector 


drawn from the fact that the divergenc 

a for these formulations. It is shown that 
tion of the {sgotopic invariance 
harged and neutral pions). 


element of the pro 


velocities Uy and U, 
n for the vector current, 


on the invariant, 


The conclusions to be 
current vanishes are studie 
div V = 0 holds only in the approxima 


(that is to say, if the same massis 28s 
The assumption of div V = 0 and different masses of nt and n° (as done by 


Weinberg et al. - Ref. 2 - and Marehek et ale = Ref. 3) leads to certain 
difficulties, @eGo, On incorrect expression for the Rez vector current. 


Finally, the results obtained by Gc. M. Gandel’man and the conclusions 
to be drawn from the above-described hypothesis for the reaction 


Kt5pr lr +? + e* yon” + a 
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TITLE: Nuclear Reactions in Cold Hydrogen- qT. The Megonic 
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PERIODICAL: ‘Uapekhi fizicheskikh nauk y 1960; Yolo 71s No. 4s 
_ PPe 581 - 630 


TEXT; The authors proceed from the catalysis 

hydrogen py pomesons, which was discovere 

L. We Alvarez et ale (Ref. 4)> This phenomeno 

py A. De Sakharov (Ref o 

survey is given of the h muon oa& 

and the possibility of a nuclear 8 an by means of. 
Mpiezonuclear reactions" under high pre The follow 
ing reaction equations are mentioned: Pp + P = ) (1)3 


p+d-» He, + y (594 Mev) (II)p 4+ 4" 
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ia te He eo (1706 Mev) (rv); p+ t= Bey * y (20 Mev) (Vv) > and: 
t +42 He, + an (10 Mev) (VI)> The quantum-nechanioal tunnel effect is 


discussed, and it is stated that with the interatomic distances existing 
in ordinary @ eaction occurs s ut that such a .reac@ 
tion becomes possib 5 replaced by @ yp” -meson. Part 2 
the experime i (Ref. 4) and in Liver= 
5). Part 3 deal i lear reactions in 
nydrogen py means of pomesons, vide: formation of the pH mesic 
atom; 2) The formation of PPP mesic molecules; 3) The transition of the 
from & proton to a deuteron} 4) The formation of pdp~ and 
olecules, and 5) nuclear reaction in mesic molecules In 
olecular processes in hydrogen are dealt with on the 
The adiabati jmation for ordinary molecular 
processes 4g discuss the adiabatic approxima~ 
tion for hydrogen mesic 6, appendix T), 4 
calculation of the level ay Pigse 7,8), and 
of the binding energ II) is given, transition of the pemeson 
from & light to @ heavy igotope (Tables IV> the soattering of mesic 
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atoma on nuclei (Table VI), -the formation of mesic molecules (Table VII); 

and the transitions among the levels of mesic molecules are discussed. : 
—Purthermore y the calculated probability for the various mesic molecular aie 
processes are compared with experimental data, and in this way agree= pa 
ment, at least a8 regards the order of magnitude » ig found. Part 5 deals 

with the nuclear reactions in mesic molecules. The following reaction 


constants are enumerated: Crar 7 esi” on? /secs Cry - 2.10714 om’ /sec 


and Cry = 4625210°>" cm? /seCs anda for the probability of the nuclear 


reaction, the equation ¥.-= c}e(o) |? (C= reaction constant, G(0) = value = 

of the wave function at a nuclear distance R = 0) (Tables VIIL, IX) is 

written down. The nuclear reaction qo. the pdp and ptp mesic molecule is 

then discussed. In part 6 it is stated that no continuous nuclear reac~ 

tion ocoursbe Part 7 mentions further experimental research work in the 

field of the pecatalysis as being desirable. In appendix II; @ calcula- 
oo tion of mesic molecules with the game nuclei; and in appendix III a 

ae calculation of the spin states of mesic molecules 4g given. The authors 
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Light naclel (2&36) are 
erial has already been 
of these datea- After 4 


isotopes of 


TEXT: AS present atout 300 
known of which abundant expeti 
agilectede The presen’ paper gives 2 survey 
ort ° the neueron~deficient isotopes (Z> WN) are dealt 
with in chapter. 2+ Their properties can be predicted py the fact - 
which follows from cnarg® invariance ~ that the properties of two 
qsotopically conjugate nuclei (nucleus A, 204 4g the isctopically 
conjugate nucleus of nucleus A, 2M» if ZN, and W725) 


(ee. 


etions and the corrections 
Since these corrections are 
f the isotopes can 


exactly coincide UP to the Coulomb corre 
for the neutron~proton mass differenc?- 
relatively easy to consider, the main properties © 
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pe determined with Z2>N from the known properties of the isctopes 

with N> 4. Fig. 1 gives 3 scheme of the difference of the binding 

energy of the Z-th neutrons in the nucleus (A, A~Z) and the binding 

energy of the g-th profen in the nucleus A.) In a similar schema 

Fig. 3 4lilustrates the region of the stable nuclei. The most promising . 
method of producing neutron-deficient isotopes of. light nuclei are the es 
reaccions (p. xn) and (He? , xn), ag well as reactions induced by multiply- f 
eharged ion bombardment - New physical phenomena are assumed to be = 
obaervavle tn noutren-daficient nuclet, proton ana two~proton radio- ee 
activity; these phencmena are dealt with in part 3 of the paper in 

which among others the region where guch phenomena may ocour, 18 

priefly outlined, and the main proper tie of two-proton radioactivity 

are aescribeds The reaction Ne! +014 +2 is discussed more thoroughly: 

yg 6187), 5321 (227) , 523 (24?) , 729(287), oad 36347), 748, ort, 

ehh (43?) , ny f6647?) | and? 94?) 09 (587), 50036627) , r0 (86?) | 


are algo counted among the 2p-active nuclei. In part 4 the nuclei 
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Some Isotopes of Light Nuclei $/053/60/072/002/002/005 
BO06/B067 


with high neutron excess are dealt with. In this case above all problems 
of neutron binding energy in the nucleus are discussed (Fig. 6 shows 

E asa function of Z2 for a large number of N-values). Also experimental 
results are presented and discussed. The possibilities of an experimen- 
‘tal determination of the bineutron (reaction (n?,a) e.g. 


ni 4, ne Bae + 4,2 Mev, es 2n decay on passage of n@ through matter 
and measurement of the neutron directional correlation, Fig.7) are / 
discussed. Furthermore experiments for determining H? ond Ho® are dis- 

cussed. In part 5 considerations are made on the stability limits 

and a five-page table containing a survey of various properties 

(N,A, (MOA), Eos By» Bg Ts /op) of isotopes with neutron excess as 


well as of neutron- deficient electrons for the region 2=-Z<=40 is 
given which is highly valuable for practical work in this field. 

P, E. Nemirovskiy and A. T. Varfolomeyev are mentioned. There are 
‘@ figures, 1 table, and 25 references: 14 Soviet, 10 US, and 

{1 Canadian. 
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"Theory of the detonation and formation of abnorwal shock waves for which the 
Chapman-Jonguet conditions are not effective," aes 


“Emission of light by shook waves and their structure, * 


To be submitted for the Scientific Research, National Center of~International 
Colloquium on Detonation Waves- Gif-sur-Yvette (Seine-et-Oise), France, 28Aug- 


Institute of Chemical Physics, Academé of Sciences USSR. 
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fh 6200 A lro 36/7) ~  £030/B114 of 
_ AUTHOR: “gel! dovich, Ya-B- | Sie 
TITLE: | a Chain reactions in burning flames — an approximate ; 


theory of flame velocity. ; 
PERIODICAL: Kinetika 4 kataliz, vs, no,3, 1961, 305-318 
TEXT: 7 This article was presented at the Ali-Union Conference 
on Combustion, January 10, 1961. 
The test theories hitherto. have led to exact differential 
equations which can be solved, in general, only by numerical 
integration for each case, Here, 4 series of approximate theories 
are developed for each type of flame, and these are used to give 
physical insight into the process and to provide in 
formulae for regions intermediate between those for which exact 


formulae exist. All are based on the relations from heat theory, de 
2 
Ty, 7 T~ RT, /Q 
where Tp i8 the temperature of burning and Q. the activation 


energy, and the Michelson relation for the distribution of 
temperature by diffusion in the reaction zone? 
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pat + (T eee ae (1) 
o . b o 

where: xX - qs spatial coordinate, “To? initial temperature; 

wu. burning velocity: D thermal diffusion coefficient. The 
reaction velocities are introduced from the kinetics of the 
processes; and by using the prank-Kamenetskiy integration method 
Ref.7: D.A- prank-Kamenetskiy, piffusion and Heat Transfer in 
Chemical Kinetics, Izd-vo AN SSSR; 1947) one obtains the quantity 
of substance in the reaction zones and the purning velocity, 

The four considered cases are as follows: 1) Unbranched chain ea 
reaction, in which the forming of active centres does not continué 
in the products of burning (it stops in the reaction zone). In 


this case the formula for burning velocity given by the expression 


er ee a@ (8) 

is identical with that of Spalding (Ref. 5: Spalding; phil, Trans» 
Roy. Soc. v. 249, 957% 1956) apart from 2 which must therefore 
be introduced as 4 multiplier in all the subsequent approximations. 
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Chain reaction 


2) unbranched chain reaction W 
active centres, in which case 
continues in the products — 
substances the active centres; 


(9) 


then 
: ee ae 
The transformation of _A into end-product c is given by the 
reaction: - 
ap ee oe? (11) 


a flame velocity dependent on activation x 


and depends on B. For 
-ecording to arrhenius: 


energy ace 
ly 2 -(Q1 + Q2)/RT 2 2 
u_ = OD Ax * 2° 2a4%5 


(18) 


elocity 


put for N2 , and giving Vv 
wu varies as 


agreeing again with spalding: 
ressure.. However? for excess of By 


independent of P 
para +02) ETP 
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3) Branche Also in this case 
the velocity jit depends only on 
the kinetics yf he kinetics 
of the react i 
final one by act 

experiments of s.Ya-. 

vV.L. Cheredinchenko,» I.N. 

Khimii, v.22: 2674, 1958) the 
concentration of active centres wa 
concentration of active centres may pe s 
Bo and the fiame velocity Ul: then if further active centres 

are introduced - by jonization, say ~ Up to quantity Bn actually 
in the reaction zoney one obtains 4 flame velocity u', and the 


expression he ) 2 Bo 
—— 2) ae (41) 
ai Bs, 


tion with the 


As the quantity of active centres introduced is known; the 
important quantity Bm may be measured, i.e. the concentration of 
centres at which under rea} conditions (Bo = 9) the reaction 17 
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the flame arises, 

4&4) Highly branched reaction, in which. recombination of centres is 
principally responsible for evolution of heat. For strong 
recombination (under high pressure and. low burning temperature), 


u varies as (rx) 74 » where ris the recombination constant. 
For weak recombination, 2 ; 
u“ = h AjDr X (73) 


where h is a dimensionless number, 

Acknowledgments are expressed to G.I. Barenblatt and 

V.I. Kondrat'yev for their interest in the work, 

There are & figures and 11 references; 9 Soviet-bloc and 2 non- 
Soviet-bloc. The English language reference reads as follows: 
Ref,5; Spalding, Phil, Trans, Roy, Soc., v,249, 957, 1956, 


ASSOCIATION; Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics, AS USSR) 


SUBMITTED: February 4, 1961 
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(Particles (Nuclear physics) ) 
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AUTHOR: - gertaovich, Yas Bs 


TITLE: Theory of fermion masses 


PERIODICAL: Zhurnal eksperimental ‘noy 4 teoreticheskoy fiziki, v«40, 
now 25 1961, 637-640 


pEXT: The particle mass can be determined from the interaction of the 

particle with dissimilar or similar particlese Phe resulting mass of the 
parvicle may in general also come out to be {nfinite. In order to obtain 

a finite Mass, it is necessary to subject the interaction formulation ae 
to important Limitations. A theery of the fermion mass is discussed in / rs 


the present pape*+ Tt is based on Dirac's equation for uo particle of 
nonvanishing rest Masse The four~dimensivnal state vector (wave function) 


breaks up into two. two-dimensional spin vectors y ( aie oe 
v a \4 ry oo 


For a vanishing rest mass of the particle, Dirac's equation ig reduced 
to two independent equations for p and X which describe the motion of 
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Theory of fermion masses $/056/61/040/002/037 /047 i 
oe B112/B214 
‘a system of particles with oppositely directed spin orientations pres ; 


("right particles" with spin:1/2 and "left particles" with spin 

-1/2). In the general case, the Mass_appears as a factor in the Lagrange 
operator and characterizes the relationship between the "right" and "left! 
particles. Particles of finite masa may be considered to be superpositions 
of "left" and “right" particles, The case of an interaction is considered 
which can be schematically characterized by the symbols 

VP Y), OF eey, Ofte vy). tt is found that the mass of 

a given particle with the wave functions 9, 4 appears in the result of 
four-fermion interaction only when the particle enters the interaction 

in a two-fold way by means of 9 and yg o This result is in contradic- 
tion with a principle of M. Gell-Mann and R. P, Feynman, due to the fact 
that the particle possesses a polarization different from v/o. 

L. D. Landen, B. L, Ioffe, L, -B, Okun', and I. Ya, Pomeranchuk are thanked 
for discussions. There are 2 figures and 7 references: 1 Soviet=bloc and 

3 non-Soviet-bloc, 


SUBMITTED: September 3, 1960 (initially) 
(November 11, 1960 (after revision) 
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“AUTHORS: | gel'dovioh, Ya. Be» gmorodinakiy, Ya. A- 7 te : 
“ PITLE: . . Phe upper Limit of neutrino, graviton, and baryon density in - “49. 


_the universe 


herd PERIODICAL: ghurnal ekeperimental 'noy A teoreticheskoy fiziki, Ve 415 ane - 
oe no 3(9)1 1961s 907-911 | eres 


| TEXT: To estimate the maximum energy density of neutrinos» gravitons and -_ 
baryons in the universe the gravitational effect of these particles on the Xe 
expanding universe has peen investigated by the authors» According to 
B. M. Pontekorvo and Yar As Smorodinskly (ZhETF y 4ty 239; 4961) it is very 
difficult to determine the cosmic neutrino density. Direct tests have 
. ghown that the mass-energy density in the form of neutrinos may be 104 to : 
409 times higher than the rest-mass-eneréey density in an ordinary form. — a * 
» The authors, and also F. Reines,s have already shown that these estimates on. 
* depend on hypotheses concerning the neutrino spectrum. Another method Wage 
; for calculating the maximum energy density ie based on determining the 
gravitational effect and fits all unknown, weakly interacting fields, also. 
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. ‘The upper limit of neutrino os. 3125/3102 : 


for the density of high-frequency oscillations of the gravitational field 
(gravitons }- Aooording to G. Me Gandel'man and V« 8. Pinayev (ZhETF, Sle, ape 
4072, 1959), the premastrahiung of gravitons is 4010 times smaller then YX 
_ the radiation of Y-Vv pairs. For the suggested estimate, the density q of” 

all kinds of matter-enerey determines the past of the universe. The a 
oritical density of the matter-energy» qwhioh has been introduced by the ., 


authors y characterizes the transition from an open to & closed model of the 
universe: at Q@ <p! the expanaion will: last for an unlimited times at: 


- QQ! however, this expansion will change over {nto contraction. The 


‘times T counted from the instant of maximum density of the universum until 


ee ea cee ee 


now Ere as ‘follows: eaten ae ae 
ores Tak ((e +e) arctgk— 11, 


af {ht (29) 


q = 0/201 7 ia calculated for resting matter and a pressure P * 0; +! 40 


calculated according to lL. D. Landau for negligible yest masss 4.e., for 
particles moving at velooity of light end p = é/3 denotes the energy 
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density). For T) i 10°° years; one obtains +> 0.4 and, therefrom, q<5 and 


ec 2none® g/om’. An independent investigation yields q 10 for distant 
galeostics systems. Equal results are obtained in a third estimate of the 
maximum density by studying the star density in the galaxies. It is 
possible that the density of neutrinos, gravitons, eto., in the universe is 
higher than the mean nucleon density observed (105 9 g/cm?) but more than 
10 to 20 times. The similarity of @ = 10°29 ¢ om? for ordinary matter 


suggested a comparatively young age of the universe. A‘ equal order of 
magnitude of neutrino mass and nucleon mass densities, the value for the 
density will be smaller than re 10729 g/ow?, and correspond to ~ 10) 
nucleons per om?. The number of nucleons may be much larger than the 
given value gince the gravitational mass defect AM of a star after the 2: 
gravitational collapse may be of the same order of magnitude as the sum 

of the rest masses of the nucleons contained in “he star. At present, 

there is no correct theory on gravitational soliapsos. le D- Landau and oo 
ye. M. Lifshits have estimated the critical mass to be 76% of the solar 
mass. When 4 gravitational collapse of a atar occurs, the energy might 
be emitted in the form of neutrinos and anzineutrinosy. The mean nucleon 
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density in collapsed stais will be no more than 10 to 20 timeg higher 
than known densities of ordinary nuclecns. All these agiimates are only 
correct for not too early collapses. There ara 15 referenoags; 9 Soviet 
and 6 non-Soviet. The four most recent rafererasg <s English-language 
publications read ag follows; F. Reines, C. Le Cowan, Jrv,,; F. B. 
Harrison, A. D. Mc. Cuire, H. W. Kruse, Phye. Reve, 117, 159, 1960; 

H. ¥. Chin, P. Morrison. Phys. Rev. Lett., 5, 573, 1960. M. Gell-Mann, 
Phya. Rev» Lett. 6, 70, 1961. #, Hoyle. Pros. Phys. Sco, ii, 1, 1961. 


SUBMITTED: April 14, 1961 
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AUTHOR :- Zel'dovich, Ya. Be 
TITLE: | -—»- Equation of state at ultra-high densities and its 
relativistic limitations: 
PERIODICAL: Zhurnal ekaperimental'noy 4 teoreticheskoy fiziki, v. 41, OS . 
, no. 5(11), 1961, 1609-1615 — | Ea 
TEXT; The author develops @ relativistically invariant theory to describe “ 


the state of heavy stars after gravitational collapse. The theory of neud 
tron condensation (L. D. Landau, Zs. Sow. Phys8-y 1, 285, 1932) and the 
approximation of rigid nucleon repulsion lead to results which are in 
contradiction to the theory of relativity. From special relativity the 
inequality 3p SE results, where p is the pressure and ¢ the energy 
density which includes the particle's rest mass. (3p<e for free non- .. 
interacting particles, 3p*=& for an electromagnetic field). In the .. 
theory proposed here 3p >& is possible and p=« is the limit. As an 

example, a classical vector field with mass, interacting with classical. 

point charges at rest, is considered. For — 
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Equation of state at ultra-high... eS 
beh Ph goth Spe Ufa (21) ae 
GAs] One = 0, ra = ii i ten (2 a , 


(with o=1 and the motes ae WG ge ,» A eid, = iy,. ae oe the mass of the os 
k 4? 4 9 | 


field quantum) the field equation’ ihe te Seng re ae ae ' 
OF, aA, ese & ; oo 
; oe, = by on —f fh Ar+ i aay 


is founds its solution is Y= ge “HT fy, tno. The ‘interaction energy of two 
charges is given by BP, (r,) =8 Pelt l2/r 4, » energy and pressure by 


é = nE, = Mn +2ng ane ue (3.5) 


p = ~0E ,/8(1/n) = angen’ /p" (3.6). 


From this it can be seen that for large densities, n, p-vé& For & meson 
mass m much less than the baryon mass M the coupling constant is in the range 
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to(m/M)? < @° < ho(M/m)- A state with 3p>@ can ‘be realized for a density 
_ for which the characteristic length 1/p and the distance to the nearest 


neighbor, nit/3 exceed the classical baryon radius ge /Mo" and the 


Compton wave length R/Meo of the baryon. The possibility of 3p>é is not 


related to any extrapolation. The stress tensor with the ocuponents 4... 

Th E, Tee = Tyy T,, =P can pe determined fromT,, Lbs, ax, O(OAy ax, ose 

and Sibi eee hate AEE eS Se ee SaaS < Pe ; 
e = — Ty = [E2 + 2+ py? (AP + q*)/8x]/8x, (4.3) 


gg found. For a large system (lagl< uy) pe re 
. we 4nen/u°, ee Qngen’/u'y 3p = 6ngen?/u? (466) 
holds and for ¢. =n: ptt, 3p>€ for n>uc/4ng?, 9M. If the domain 

: _ considered is free from charges ¢~ 3p « ne (ae ~@)/4n, wi wk? eu? and 

a a &, ise. ty, | <le,| and ¢>3p. Going over to electrodynamics 
UY gard 3/5 7 | | | 
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. 3p ¢€ is found for o Coulomb field. © For a C1/R (R - aize of the system) 
| eure, tgrirgemunign ~ —(5e4) 7 


holds, and for u>i/R: 3p = &. | Finally the problem of the reality of 4 . ; 
- modal of charges at rest is discussed. The most rigid equation of state a 


_ consistent with relativity, p= gun’) is realized for paryon. interaction 
_ via a vector field with non-vanishing mass (c.f. Yu. I. Kobzarev and 


L. B. Okun', ZhETP, 41, 499, 1961). For g2/he1 and m=%p=M/2 and equal 
g values for the baryons n, Pp andA, 3p = where the density 

ny = w?M/4nge awe? /16n¥ which corresponds to a nearest neighbor distance 
of To (4k) * 4h/Mo = 2/4 20.89. This n, value is 20 times greater than the 


nuclear density corresponding +o the radius Ra 4.24! 44 of a heavy nucleus. 
By estimating the quantum. correotions the energy of the free Fermi gas for 


three types of independent | articles oan be approximated by 


ex 2an\i +0.2Ne/3 0.9 an’ 3, N>1. The -paper was discussed in April 1961 
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jn Nor-Amberd at a physics school organized by the Institut fiziki 

AN Armyanskoy SSR (Institute of Physics AS Armyanskaya SSR). The author 

thanks G. S. Saakyan for discussions. There are 10 references: 7 Soviet 

and 3 non-Soviet. The two references to English-language publications f| 
read as follows: A. Go W. Cameron. Astroph. Jo, 130, 884, 19593 

E, B. Salpeter. Ann. of Phys. At, 393, 1960. 


SUBMETTED: May 31, 1961 


Card 5/5 | a 


GEM MEE ED SATS Beli se 


APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001964220013-3" 


"APPROVED FOR RELEASE: 03/15/2001 


SESS 


. _CIA-RDP&6-00513R001964220013-3 


SB WREE TAR esr - 


as s/020/61/138/006/011/019 
14,3950 glav L108 | B104/B214 


Ath sh 
AUTHORS: Zel'dovich, Ya. B., Academician, Kormer, S. Bo, Sinitsyn, 
i. V., and Yushko, K. Be 


TITLE: An investigation of the optical properties of transparent 
gubstences at superhigh pressures 


PERIODICAL: Akademiya nauk SSSR. Doklady, v- 438, no. 6, 1961 
1333 ~ 1336 


TEXT: The propagation of strong shock waves in transparont madia permits 
to study the properties of gubstancee at pressures of some thousands or 
millions of atmospheres (Zel'dovich et al., DAN 122, no. 1, 48(1958)). 

At pressures not too high if the compressed substance remains transparent 
throughout its thickness the refractive index may be determined geometri- 
cally. The authors first studied water, plexiglass, and glass. A diagram 
of the experimental set-up with which the reflection of light by the 
shock wave can be determined, is shown in Fig. 1. The reflected rays 

II - V¥ were recorded »y a fast photochronograph. Water was found to re- 
Main trausparent under pressures of 89 ~ 144 thousand atmospheres. Glass 
becomes opaque at a pressure of 200,000 atmospheres. The exact values 
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for water are collected in Table 1. In the discussion of the results 

the authors used the data of V. Raman and K. Se Venktaraman (Proc. Roy. 
Soce, A7T1y 137 (1939)) and gave the following relation for the temperature 
and density dependence of the refractive index: n= 4.334 + 0.334(@ -1) 


- 1.90°107 22 (1), T being in °c. Figs 5 shows graphically 4 comparison 
of the values of n calculated py (1) with those determined by geometrical 
mathods. The dotted line in this diagram corresponds to the Lorentz - 
Lorenz formula. The deviations of the results obtained photometrically 
can be partly explained by the increase in viscobity of water at high 
pressure. le V- Al'tshuler (Hef. 6) had detected a decrease of the 
intensity of the reflected light at pressures above 415,000 atm and 
shown it to be related to the phase transformation at this pressure. This 
effect could not be detected by the present authors. They are of the 
opinion that water remains transparent up to 300,000 atm. Ae Ge Oleynik, 
vy. Ne Mineyev, and R. M. Zaydel’ are mentioned. The authors thank V. P. 
Arzhanov, G. V. Krishkevich for carrying out the experiments and A. Ge 
Tvanov, Ro Me gZaydel', Ac G. Oleynik, and V- N. Mineyev for valuable 
discussions. There are 3 figures, 4 table, and 10 references: 9 Soviet- 
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“SUBMITTED: March 30, 1961 
Pig. tt ‘Experimental set-up. a Ae igh eee ee eae 


~~ Degend: I) incident ray-— II) and III) > 
- light reflected from the stationary 

-. poundary between plexiglass and water. 
“IVv) light reflected from the front 

- Ge the shock wave.V) light reflected . 


WZit Let tvaljledgs 3 


from the moving boundary between x ZETEREEEEEEEON 
-oomprensed water and gompresnad plexi- S am 
glass. 1) plexiglass prism. 2) water 
in front of the shock wave front. 3) 

water compressed in the shock wave. 


cara 3/p3 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


| TA-RDP86-00513R001964220013-3 


A PGES SESSA Too 


a 26849 
. $/020/61/139/004/009/025 
S140 5104/8209 
AUTHOR: -  gel'dovich, Ya. B., Academician 
PT TLE: Molecular symmetry, melting of a crystal, ahh ' 
structure of liquids. i xs 


PERIODICAL: Akademiya nauk SSSR. Doklady, vs 199) Ro: ait i961, 841-843 
vt 


THxT: The author studied the effect of molecular symmetry. pon the melting 
process of crystals and on the orderly structure of iiquid Tt is pointed 
out that the higher the symmetry of a molecule the better w 11 this mole- 
cule fit into a crystal lattice. Moreover, the symmetry oftthe molecules 
exerts a noticeable influence on the melting point of a erystal, which is 
due to the thermal agitation since the latter depends on this symmetry. In 
particular, the author atudied the three isomers of CgH,Cl (ortho, meta, 
and para-chlorobenzene). Among these, para-chlorobenzene fic toe highest 


symmetry, and therefore also the highest melting point (452.5°C). The 
symmetries in meta-chlorobenzene (-24.4°C) and in ortho-chlorobenzene 
(-17.5°C) are lower. This situation is considered to be characteristic of 
many organic compounds. However, there are also exceptions to this rule 
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that are due to the effect of lattice energy. Thus, for instance, the 

a- and the p-derivatives of naphthalene have the same symmetry but different 
melting points. The theoretical treatment is based on the assumption that 
the molecules in thé crystal are arranged and aligned regularly. The 
entropy of the crystal at absolute zero is assumed to vanish, The inter- 
molecular spacings in liquids are of the same order of magnitude as those 
in crystals, but there is no mutual alignment of the molecules in the foruer 
case. For this reason, molecular intereclion tn a liquid greatly affects 
the translatory motion, the rotary motion, however, only slightly. This 
fact is accomplished by the elementary concept of the molecules vibrating 
in a crystal, revolving in a liquid, and performing a rotary as well as a 
Brownian movement in a gas. It is stated that the entropy of a crystal 
does not depend on the symmetry of its molecules. The relation 

$14 ul?) = 8 (2) - Rin n is given for the entropy of a liquid; n denotes 
the so- waiea symmetry number of the molecules. ‘The melting temperature is 
given by aT = Rr pein n/Qps where Qe is tne heat of fusion. A difference 


of 30°C in the melting temperatures of para-chlorobenzene and meta- and 
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ortho-chlorobenzene (the melting points of the two last ara assumed te be 
equal) is obtained by means of the above formula. In experisents, & 
difference of 73°C was determined, Moreover, the experiments proved that 


: - : ~ 0 Saris n ae ye . coors ay D ptr 
gate Othe s- 77°C. The author points cut that the wolesular aya LEY 


in liquids does not permit a free rotation of the molecules. The nolecules 
rather perform rotational vibrations with rare jumps from one alignment to 
the other. A very weak effect of symmetry is possible in two cases: 

1)ivhen the crystal is not completely regular. This is the case when physi- 
celly slightly different groups determining the crystal symmetry are substi- 
tuted (e.g. hydrogen by deuterium). The entropy in this case does not van- 
ish at absolute zero but depends'on the syimetry of the molecules. 2) when 
the liquid retains a certain orderliness of alignment at thé melting point. 
The author thanks A. V. Shubnikov. and A. I. Kitaygorodskiy for their 
remarks. There is 1 figure. 


SUBMITTED; April 26, 1961 
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Zel'dovich, Ya. Be, Academician, Barenblatt, G: I., and 


@anik, R. Le 


TITLE: | Quasi-periodic precipitations during mutual diffusion of two 
’ gubstances (Lisegang rings ) 


AUTHORS : 


seein abe 


PERIODICAL: Akademiya nauk SSSR. Doklady, ve 140, now. 6, 1961, 1281 - 
Sy 4284 ; 


TEXT: During mutual diffusion of two reacting substances insoluble pre- 
cipitates fall out in so-called Lisegang rings. The most probable forma-~  § 
tion of Lisegang rings is described as follows: During diffusion the 
solution is supersaturated as long as the product ab of the concentrations 
a and b of the substances A and B does not reacn a critical value k j 
(metastable limit). As ab exceeds k at a given point, one of the reaction 
components is precipitated completely... Due to diffusion, a new portion of 

. this component enters the impoverished region and the precipitation mecha-~ 

7 “nism appears again. If the region of precipitations does not propagate JS 
€ 


‘too fast, the following precipitation is somewhat distant from the pre-.."/, 
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vious one. In the present paper, an approximation of the formation of 

Lisegang rings during diffusion of substances in a cylindrical tube is 

given. The authors derive a and b as functions of the reduced parameter . 
= X/X,y where x is the coordinate of the axis of the tube, and x, is 


the coordinate of the n-th precipitation. For sufficiently high n the 
distributions of a and b within the ranges 1 <§ < oo and 1M Udy (= t/t) 


depend onc = a/v, (a, and db, are the. concentrations before diffusion 
starts), IC k/a,b,, and a? = D,/D, (D, and dD, are the diffusion coeffi- 


cients of the Substances A and B). ‘The distributions do not depend on n. 
Under this condition of quasi-periodicity the distributions of & and b as 
functions of ho = X44 xy {= tad th 1 a Xe? Pr c and tare 


studied. The results allow the metastable limit k to be experimentally 
determined. The authors thank L. Ya. Seménova for calculations. there, 7/ 
are 2 figures and 3 Soviet references. . : 


— 


ASSOCIATION: Institut mekhaniki Moskovskogo gosudarstvennogo universiteta 
: im. M. V. Lomonosova (Institute of Mechanics of Moscow 
Card 2/4 2 Stata University imeni M. Vv. Lemonosov) 
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ZAYDEL', ReM. (Moskva); ZEL'DOVICH, Ya,B, (Moskva) 
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Possible conditions of stationary combustion, PTF no,4227.32 
Jl-Ag '62, (MIRA 1632) 
(Combustion) 
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0&4 Yb600 
AUTHOR: Zel'dovich, Ya. B. 
et 
TITLE: Collapse of small mass in general relativity theory 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 2, 1962, 641-643 


TEXT: According to J. R. Oppenheimer and G. M. Volkof?f (Phys. REVe,y 555 
374, 1939) the one solution of the equilibrium of a cold ideal Fermi gas 
which exists at small neutron number (N C0-35N os N, ~ number of nucleons 


in the sun) is absolutely stable and a collapse at such WN is not possible. vi 
Nevertheless, this is not the case. A configuration with sufficiently 

high density and arbitrary N, whose mass is as near to zero as required 

and smaller than the masa of the static solution, cannot go over into 
equilibrium (static solution), and consequently can only infinitely 


contract: 
N = const a?/4,3/2py 1 «aby (9) 
R = const y2/3,71/2(, = ap)*/3, Mo» const y2/3,1/2 (4 - av)/, 
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This shows that M—+0 at a —> 1/b for any N. For an estimate of the 
energy barrier separating the equilibrium solution with M4Nm (m - mass 
of the neutron) from the collapsing state the maxinum M is found from 


the above equation: Mag W OV Be e This shows that collapse is 4 


possible also for eyatena consisting of a amall- number of nicleons, but 
the barrier axceads the initial energy of the system at reat many times. 
No Ao Dmitrilyev, Lo Dp Landau, Ye. M. Lifshits, and S. Kholin are thanked 
for discussions, There are 4 references; 3 govieat and 1 non-Soviet,. 
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AUTHOR: | Zel'dovich, Ya. By : 
OTPUBs - Static solutions with energy excesa in the general theory of 


relativity 
a teh. a 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 


ve 42, now 6, 1962, 1667-1671 


"Pex: If there is only gravitational interaction between particlés.of a 

i Fermi gas, then each particle performs a finite motion in the gravitational 

‘field of the other particles of the system. The trajectory lies ina , iz 
_-) plane passing through the center of the system which is regarded as a star. 

“| Por the radial. coordinate one finds r4< r<TFoe The ‘total energy of the 


Ma : :; te ; : 2 
- | particle remains conserved during its motion and is less than mc. The wa 


total energy of the entire system, however, is greater than Nme* (N = number 
of particles). The conditions under which this situation arises when- 
solving the equation of motion and the limitations to be imposed on the 

ratio of the total energy of the system to the rest energy of the ‘ 
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individual particles are examined. This solution is shown to be purely 


. ‘relativistic. The principle of the mass extremum is formulated, and it 


is shown that the derivative of the stellar mass with respect to the 
“number of particles is less than the rest mass of. the particles. -The 
_ existence of the solution indicated is related to an ambiguous dependence 


a of the mags on the number of particles. There are 2 figures.’ 


ASSOCIATION: . Institut teoreticheskoy i eksperimental'noy fiziki 
, | (Institute of Theoretioal and Experimental Physics) 


SUBMITTED: February 9, 1962). 
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"AUTHOR: | Zel'dovich, Ya. B. 
| TITLE: ‘Semi-closed worlds in general relativity 


4 ' PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43, 
no. 3(9), 1962, 1037 = 1043 
TEXT: The spherically symmetric part of an isotropic Friedmann world ‘is 
considered, The greater the Friedmann part considered, the smaller is the : 
junction between, thig spherically symmetric part, of constant density, and 
empty space (Schwart#schild solution). Such a part is termed a semi- pa 

closed world, Its circumference, area, and mass gp pass through maxima as *” 
the distance from|theicenter increases. The sutee radius of the semi- i, 
closed world is g eater than the gravitational radius corresponding to 
its mass. Wherefdre, within finite time of that world, an exchange of 
matter, energy, ox information with the surrounding empty space is not 
possible. There are 2 figures. : 

H a 


. 
my, 


‘ASSOCIATION: Institut teoreticheskoy i eks perimental 'noy fiziki Akademii 
ae oan nauk SSSR (Institute of Theoretical and Experimental Physicg. 
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5/056 /62/043/004/059/08" : 


; B104 B186 
"AUTHOR: “geltdovich, Ya+ Be A 
 PITLE: phe state of matter pefore the formation of stars 


PERLODICAL: ghurnal exsperimental 'noy i teoreticheskoy fiziki, V- 43, 
noe 4(10)1 1962, 1564-1562 : 


._ GEX?; The state of matter at the peginning of evolution is studied. It 
is assumed that matter then comprised equal. quantities of protons, ; we 
electrons and neutrinos, and that entropy was LOW. At high densities 
(in the region of nuclear density) and at zero temperature» neutrinos and 
electrons constitute 4 degenerate relativistic. Fermi gas. By reason of 
their chirality, the neutrinos possess greater Fermi energy Ep than the 


electrons» At a density of 5-163 partioles/ca”s E, = 500 hiev, 
° f Vv 
By * 4OO Neve Whe process © + P -—»>n +V, which in stellar matter of 


high density leads to the formation of neutrons, appears to be forbidden 
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here by reasons relating to the neutrino state. Cold hydrogen forms when 
such a matter expands. ‘he heavy elements that have formed the stars are 
likely to have formed from hydrogen in nuclear reactions. G. Gamov (Rev. 
Mod. Phys., 21, 367, 1949), 8. Alpher and R. Herman (Rev. Mod. Fhys., 22, 
153, 1950; Ann. Rev. Nucl. Sci., 2, 1, 1953) and C. Hayashi (Progr. Theor. 
Phys., 5, 224, 1950) have assumed that matter in its initial state 
consisted of neutrons or of approximately -equal quantities of neutrons and 
protons,.and that its temperature was very high. From this it would 
follow that the matter before the formation of stars contained amounts of | 
10-20% He and about 0.57) deuterium. The radiation density (energy/c*) 
remained about equal to the nucleon density after the expansion of matter 
to the present mean density of 10730 g/cm. These results appear to be 
inconsistent with observations, and therefore the concept of patter 
consisting of protons, electrons, and neutrinos is the only possible one. 
At densities for which the Fermi energy. of the protons is commensurable 
with their rest mass, neutrons and hyperons can be produced in different 
_ processes. Expansion, however, proceeds slowly as compared with the 
relaxation time of these processes, and when the density of nuclear matter 
Was reached; only p, e and V were left over. 
- Card 2/3 
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‘ASSOCIATION : Institut teoreticheskoy i eksperimental'noy fiziki Akademii 
nauk S582 (Institute of Theoretical and Experimental Physics 
of the. Academy of Sciences UssR) ; 


SUBMITTED: August 31, 1962 
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_ Formation of stars in an expanding universe. Zhur, ¢ksp. 
1 teor. fiz. 43 no.5:1982~1984 N 'é2,: (MIRA 15:12) 
(Cosmogony) 
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Encyclopedia of theoretical physics. Prireda $1 no.7:58-60 
Jl '62, 
(Physics) (Landau, Lev Davidovich. 1908) 
(Lifshits, Evgenii Mikhailovich) 
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“AUTHOR: Zel'dovich, Ya. Bs 


—_ 


:  PITLEs Problema of modern phyaios and astronomy 
- PERIODICAL: Uspekhi fizicheskikh nauk, v. 78, no. 4, 1962,.549 = 578 ee 


_ TEXT: This revised version of an introductory review presented at the | | re 

-School for Astrophysics in Tartu deals with the present state (1949 - 62): a 

of the physics of elementary particles and the theory of gravitation. in 

Separate. chapters are devoted to conservation theorems in interaction of | 

_ elementary Particles; antiparticles; classical interaction and strangeness} os 
three-particle model; electromagnetic interaction; baryon interaction; ~ 

neutrino theory; fermion mass ;weak interaqtion and Bedecay; unsolved 

problems in the theory of weak: interaction; supernew particles and new ways 

to the particle theory; table of particles; gravitational interaction, 


matter; variability of constants. - There are 2 tables and 104 references, 
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ZEL' DOVICH, Te retee oe RIVIN, Mikhail Abramovich{deceased]; 
7 Al' bertovich; LEYPUNSKIY, 0.1., doktor 
fis onat. nauk, are red. ; BOCOMOLOVA, MLF., red, izd-~va; 
SKOTNIKOVA, N. i, tekhn. red. 


[Jet-power impulse of powder rockets ]|Impul's reaktivnoi sily 
porokhovykh raket. Moskva, Oborongiz, 1963. 189 p. 

. (MIRA 16:3) 

' (Solid propellant rockets) (Jet propulsion) 
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_ ,ZEL'DOVICH, Yakov Borisovich, akademik; SEMENDYAYEV,K.A,,red, ;NORKIN,S.B., 
red.; KOLESNIKOVA, A.P., ‘tekhir, rec. 
[Higher mathematics for beginners and its applications to 
physics] Vysshaia matematika dlia nachinaiushchikh i ee pri- 
lozheniia k fizike, Izd.2., perer. i dop. Moskva, Fizmatgiz, 


1963. 559 p. 2 (MIRA 16:4) 
(Mathematics) 
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Zel'dovich, _NAkov_Borisovich; _Rayzer, YUriy Petrovich 


‘Physics of shock waves and high-temperature hydrodynamic phenomena | 
7 Ch (Fizika udarny*kh voln i vy*sokotemperaturny*kh gidrodinamiches- © 
a: | Ckikh yavleniy). Moscow, Fizmatgiz, 63. 0632 p. illus., biblio.. 
a: 4,000 copies printed. ; 


TOPIC TAGS: gas dynamics, shock waves, heat transport, thermal ra~ 
diation, radiant heat exchange, thermodynamic properties of gas, 
high temperature properties, shock tube, relaxation processes, shock 
wave front, ionization, molecular gas, plasma, thermal waves, self=- 
-., | similar processes 


PURPOSE AND COVERAGE: This is claimed to be the first book in the 
world literature devoted to a systematic analysis of many problems 
on different branches of physics, physical chemistry, and astrophy~ 
sics in which modern gas dynamics and hydrodynamics are involved. | 
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It deals with the. principles of gas dynamics and the bee of shock 
waves, the theory of radiative transfer, the thermodynamic and op- 
tical properties of matter at high temperatures and pressures, dis- 
sociation kinetics, ionization, and other nonequilibrium processes, 
as well as phenomena connected with the radiation of light and ra- 
-diant heat exchange in shock waves and in explosions and problems |... 
involved in the propagation of shock waves in solids, etc. The book |.” 
ji xef£lects the authors' many original papers in this field. The book:.|..- 
‘will serve as a valuable practical text for many physicists, me- cen. 
' chanics, apecialiate, ‘engineers and undergraduate and graduate stu-* 
dents specializing in applied physics and modern engineering, or | ' 
those who wish to becoma acquainted with the Present status of the 
aclence of shock WAVOBe sl) ce ee A At ” ‘ 
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ACCESSION NR; AT4019684 $/2555/63/009/000/0005/0059 
‘AUTHOR: Zel'dovich, Ya, Be. 
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"TITLE: Modern physics and asco 


SOURCE: .-AN SSSR. Astronomicheskiy sovet. voproay* kosmogonii (Problems of == + 
cosmogony), v. 9, 1963, 5-59 | 


vi 
‘TOPIC TAGS: elementary particle, physics, astrophysics, astronomy, antiparticle, 
meson, neutrino, antincutrino, strange particle, charge conjugation, baryon, lepton, 
electromagnetic interaction, general theory of relativity, special theory of relativity, 
quantum, gravity, vacuum, Mach principle, universe, ‘gravitational wave, graviton, 
, creation, Jordan theory, cosmology 


ABSTRACT: The contemporary status of the physics of elementary particles was re- 
viewed in a lecture given during a theoretical seminar on astrophysics (Tartu, July-7~-13, ': 
1962). ‘The.following is a.partial table of contents: PartI, Elementary particles, #1. 
History of discovery of particles. Antiparticles. Mesons. Neutrinos and antineutrinos. _ 
Strange particles. New short-lived particles, 72. Tables of particles. Quanta, 
leptons and mesons. Charge conjugation. Strongly interacting mesons..:Baryons. #* 3. 
Laws of transformation of particles. 74. Blecttomagaeia interaction. Interaction - 
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‘between an electromagnetic field and particles, Dynamic principle of charge conjugation. — 
_: 35, Strong interaction and strangencss. 7/6. Weak interaction. 7/7. Neutrinos and 
parity. Part II. Gerleral theory of relativity and cosmological theories. 7#* 1. Special . 
and general theory of: relativity. Cosmological theories. #4 2. Experimental confirma- 
tions of the general theory of relativity in recent years. 7/3. Need forthe general | ~ iz 
theory of relativity . 74. Solution of the cquations in the general theory of relativity. 
‘| j#5. Gravitational waves, gravitons and particles. ,96.- Hypothesis of the creation of . 
, «f matter, ¥*7. Conservation of energy in a closed universe. 78. Hypotheses of varying 
' 11 constants. 7 9, General remarks. Orig, art. has: 47 formulas, 1 figure and 2 tables, ; 
S238 : eee oe 
ASSOCIATION: Astronomicheskly sovet AN SSSR (Astronomical Council AN SSSR) i 
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TITLE. Hydrodynaml c stability. of a star | 


oy, x 
SOURCES AN SSSR. Astronomicheskly sovet. Voprosy* kosmogent! (Problems of cosmo | 
~gony), -v+ 9» 1963, 157170 ais % . 


# TOPIC TAGS: astrophysics, star, hydrodynamic stabi lity, hydrostatic equi librium, 
_ hydrodynamic process, nuclear process, star formation, gravitational energy, star ; 


model, general relativity theory 


ABSTRACT: The author considers the problem of the stability of a spherically 
symmetrical body, contained by gravitational forces, relative to radial movements 
of matter in which the condition of hydrostatic equilibrium is disrupted. The i 
problem is considered in two different approximations. in Section 2, all the 
matter of a star is characterized by mean indices = mean density and mean pressure. 
i, study is made of the dependence of stability on the equation of state of mattere 
This method is approximate, but it is more graphic in presentation of the general 
concept of slow evolution (dependent on the velocity of nuclear processes), leading 


the syste to the limit of stability, after which there is catastrophic compression 
By dat 
1 


e of gravitational energy. These considerations are discussed in © 
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re : : 4 ® ~ 

, Section!3. Section 4 is devoted to an exposition of the concepts of N. A. Dmitriyev, | 
@ = which can be used to obtain a precise solution of the problem of stability of an : nas 
a so equi librium model of a star with an arbitrary equation of state of matter and an ° ee 
= arbitrary distribution of entropy and material composition. it. ts shown that the 
ay. stability criterion can be formulated by comparing the solution with a solution 

_ corresponding to a different but similar mass. The precise solution confirms the 


- conclusions drawn in Section 2 on the basis of an approximate consideration of the 
f the problem of stabl lity is based on the: 


» problem. Another approach to solution o 

| work of Barenblatt and Zel'dovich (Dokl. AN SSSR, 118, 671, 1958); this also re~ | 
- mains in force when the general theory of relativity is taken into account. Sec- : 
- tion 5 discusses the reasons for the smallness of the adiabatic Indices leading to: 
instability; nuclear processes are classified as rapid (equilibrium and slow) and ., 
evolutionary. Section 6 gives a qualitative discussion of the change introduced | 
i by the general theory of relativity (the problem to this point had been considered! 
on the basis of the Newtonian theory). "The author thanks Ne A. Omitriyev for the: 
- concepts used in this study, Ae Ge Masevich, De A- Frank-Kamenetskiy and other 
_ colleagues at the Tartu summer school for discussions, and G. A. Pinayeva for i 
- assistance in finalizing the study’. Orige arte has: 18 formulas and 3 figurese : 
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“TITLE: The prestellar evolution of matter 
“". gouRCE: AN SSSR. Astronomicheskiy sovet, Voprosy* kosmogonii (Problens| of 
“‘ecosmogony), Ve 9, 1963, 232-239 7 


“1 popra TAGS: astrophysics, cosmogony, astronomy, nuclear process, neutrino, 


fk charge; finally, 


a lepton, entropy, prestellar matter, barion, antineutrino 


- ABSTRACT: A study was made of thé stages in the expansion of matter and of those 
nuclear processes which occur at these early stages. One of the basic problems 
discussed is whether or not the concept of the expansion of matter of infinite 
density is compatible with the general concepts concerning the composition of 
prestellar matter, and especially the predominance of hydrogen in this matter, In 
investigating this problem the author considers four variants: first, the zero 
 Anitial entropy.and zero lepton charges; second, the high initial entropy, with 
lepton charges equal to sero; third, the zero entropy with a negative lepton 
the sero entropy with a positive lepton charge. ‘The latter model 
roi ao) Ua Sian Gnyt y WB Rh eee ater BRR oe ose 3 : 
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|-:i8 considered correct and the only one of the variants possible, Zere initial 
entropy, and a lepton charge+ 2 (per barion) leads to prestellar matter consisting 
of pure hydrogen, With the present-day mean density of nucleons of 10-30 g/em3, 
"the neutrino density ie 6+10°7.cm~3, their Fermi energy is 10-6ev, and the density - 
o£ the mass of neutrinos is 10°39 g/cm}, The hypothesis that the initial matter 
for the stellar stage of evolution was pure cold,hydrogen is in full agreement . - 
with present-day astrophysical concepts, Tha basic-conclusions of this article . 
“have been published earlier by the author (Atomnaya enargiya, 14, 92, 1963; ==: 


“\ZhETP, 43, 1561, 1962). Orig. art. has: 4 formulas. -— | ooo ee 
“TASSOGIATION: Astronomicheskiy sovet AN SSSR (Astronomy Council AN SSSR) 97 


‘SUBMITTED: O6Sep62 . ~-DATE ACQ: 12Mar6é4 ° =. ss BNCL: 00 
| OTHER: 007 


"up copg: AA. $f NO RRP 8OVs, 0052 


qant ’ 


leard 22 00 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-005 


— “Sy Peg Beep Psa Pye Pahereyse ee eT 


13R001964220013-3 


sen emp tebe oe bere ae ER ee eereee eS ae renee ee 


KcOESSiON 2IRe ATHOISOOE< 2 =. Se §/2555/63/009/000/0240/0253 
+ AUTHORS Zel'dovich, Yas Be fee, ae a 
a “TITLE: Formation of stars and galaxies in the expanding Perera 


im ; . j ; 
SOURCE: AN SSSR. Astronomicheskly sovet. Voprosy* kosmogoni! (Problems of 
“cosmogony), V+ 9s 1963,. 240-253 ie aan 
‘ a oe 
TOPIC. TAGS: » astronomy, astrophysics, star formation, gravitational Instability, <j ae 
universe, expanding universe, star, galaxy i. a f aL t 
“ABSTRACT: The theory of gravitational instability in a expanding universe is re= | 
viewed.. The assumption that universal gravitation Is the principal reason for the | 
- presently observed. grouping of matter is discussed, beginning with the classical |. 
-) Jeans theory. Primary attention is given to the work of. Ye. M. Lifshits on this ° 
‘problem, who developed: the theory by Introduction of the general theory of rélativl-. 
oo ty. In this paper the author attempts to demonstrate that ata particular stage " 
~ tn the expansion’ of matter there was a phase transition; ‘the greater part of his =} 


“study attempts to substantiate thls hypothesis. However, 35 indicated by a note 13 
“added during proofing, the author himself no longer supports the thesis he ad~ a 
| 


“svaneed at theTartue seminar In July 1962; the difficulties pointed out In the. ori- 
bean found. still more Insuperable than the author bel leved 


-atnal paper have: since 
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initially. ‘fils hypothes!s ‘that Inttial fluctuations of density are due to cavitas | 
tion and evaporation of the uniform cold matter of the prestellar medium now seems | 
_improbable; he suggests an investigation of thermodynamic fluctuations at densities. 

. far greater than nuclear. The printed article is nevertheless of merit because it % 
“. is an analysis of the moncones oe Jeans, Lifshits and {BOnnOr Orig. art. has; 1. 


“formula. : j . ; ae : 
. | ASSOCIAT 10N: Astrononi cheskly sovet AN SSSR Ms troneabest Council AN SssR) : 
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Loss of mass of supergient stars by neutrino emission. 73) 
talr. no. 2502145 1 163. : _AMIRA 1735 
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“AUTHOR: =. _Zeltdovich, Ya. B. 
: : ( ae es 
TITLE: The initial stages in the development of the universe 
PERIODICAL: . Atomnaya energiya, ve 14, no. 1, 1963, 92-99 


PEXT: ‘The problems arising when one considers the development of the 

- expanding universe according to the theories of Landau (Dokl. AN SSSR, 

"47, -301, 1937), of Gamow (Rev.Mod.Phys., 21, 367, -1949) and of Alpher and = ./ ' & 
Herman (Rev. Mod. Phys., 22, 153, 19503 Ann. Rev. Nucl. Sci., 2, 1, 1953) vo 
are discussed. If, as Landau asaumed, the initial state of matter was a a 
cold neutron mass, it necessarily follows that. on. expansion this neutron 
mass ig transformed into a tritium ~ helium mixture practically free from 
hydrogen. .This completely contradicts:the scientifically founded. | 
assumption about the state of matter prior to the Formation of the stars. 

The Gamow theory, according to which the original matter was so hot that. 
the radiation density exceeded the nucleon density by several orders of 
magnitude, also encounters certain difficulties when processes taking 
place in hot matter are considered. A theory of prestellar development ~~ 
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: 7 
“must not snag explain the Gevackian: of a matter “ahich should have 
- gonaiated of at leagt 90% hydrogen, ‘but must also yield a definite 
distribution of the energy in various forms. According to the Gamow - 
theory the present radiation density must still exceed the density of 
matter by an order of magnitude if the data on the age of the universe" -:. 1/ 
are to agree. Here, then, a new hypothesis on the primordial matter ia oe 
briefly outlined. It is assumed that the primordial matter consisted of - 
a cold mixture of protons, electrons and neutrinos in equal numbers. in 
this matter all states with BS Boom i of neutrinos are occupied. At high 


’ @ensities the neutrinos stabilize the protons, at low densities they are 
.: gtable by themselves. The primordial medium is assumed to be homogeneous 
i. 80 that no creas exists for the neutrinos to escape. If the proton: : 


density is 10! 4 g/om (that is S:i0°! protons/om? 
a and Ve per. cm’) the Fermi energy of the electrons equals 400 Mev and 


passe, 


with equal numbers of 


that of ine neutrinos 500 Mev. A- neutron formation is excluded. At still 
higher densities processes. like vu. ane as ane or hyperon formation are 


possible. The ratios are always a ‘that, if during: the course of 
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expansion the stage of nuclear density is passed through the uniform 


Ae Pp, e7, Me distribution continues to prevail. For the formation of stare 


~ the firot element available ig pure hydrogen; other elements are formed 


in the course of the stars'-formation. . The neutrino Fermi: energy hag 
during the expansion of: the universe degreased up to the present time 


‘now proportionally to @ and is“2:10-° ev, A final decision about 
whether the Gamow hypothesis or the one Proposed here is true would be ‘ 
possible if the helium density in the old stars and the intergalactic wa 
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TITLE: Ignitica’ theory 


SOURCE: AN SSSR, 


TOPIC TAGS: ign‘tion theory, thermal explosion, 


| ABSTRACT? ‘The following three. 


chenisms-are-con, 


bustible: mixture contained in’a 
then the combustible (To)(r, and 
regimes specified). 1) when r < ae 
exceeds the wail temperature Oniy slightly, 
combustible mixture 4s ignited by the 
attained in the entire vessel, 

well end a temperature maximm i 
center of the combustible mixtur 


flieme. The following equation was derived for 2 
radius ?ar [3° 


3) When r > Ta, 


as 
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hot wall ignition 


. Sidered“to-takée“place in @ come | 
s6€1 whose walls have a higher temperature ( Ted 
Y are the critical radii of the vessel for the 
the initial temperature 
2) When r, 
meal explosion and 
the combustible is ignited by the 
S attained in the vicinity of the w 
@ being heated subsequently by the propagating 
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Of the combustible 
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where 


(= thermal aiffisivity 
activation. energy}, 


The formilée shows that Ya is dependent on the initial temperature of the mixture | 


es oe st me ee within the considered approximation and 
f ues depending on the vessel 1 
: : geonetry lindric i- 
pet = ae By its it may te assumed that the rata he rig re 
au, z 
eae Hoepeme asd ra bein ia %, s Hoe/en ries derived for the induction 
ins n the igniti ; 7 i take acvantage of this o nity ¢ 
express Ty thanks to 7. Tt, Durovitsete whe: : apiece 
ha, Lie Dubovits«ty, wdG Urdugnt tae given question to my 


&vreatisn, and tc authors A. G.¥ 
2 a Gucnors A, CG, Marzhenov, ¥. GO. At 
zi meranenov, ¥. G. Abramov, and ¥. TP, Gontkovsxaya 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3 


Eolas 43 
ACCESSION HR: AP3OCOS 19 
: pale 


é 


(DAN, isd, Yo, 
( +49, 30. 1, (1963]) for maki 
the work in the manuscript." oe ae Sonar een 


ASS ‘T2 a 
OCIATION: Institut kKhimicheskoy fiziki Akedemii nauk SSSR (Institute of 


Chemical Physics, Academy of Sciences, sssr) 
ik aoa 


SUBMITTED: OhFeb63 DATE ACQ: 12Jun63 


SUB CODE: PR NO REF SOV: 003 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


= RPPROVED ECE REESE Dal teiZeut CIA-RDP86-00513R001964220013-3 


oo3 BEES EE SSSI SE Se SSSR SEE 


aes 


AMBARTSUMYAN, V.A., akademk; GINZBURG, V.L.; ZEL'DOVICH, Ya.B,, 
akademiks PONTEKORVO, B.M.;3 SMORODINSKIY, Van “aaltor 
fin _-matem. nauk, prof.; FOK, V.A., akedemik, CHERNOV, an 
A.G.3 FAYNBOYM, I.B., red. : 


[Birth and evolution of the galaxies and stars; the third : A 
_ discussion] Rozhdenie i evoliutsiia galaktik i zvezd; be- ; ; 
' seda trettia. [By] V.A.Ambartsumian i dr. Moskva, Izd-vo 
"Znanie," 1964. 27 pe (Novoe v zhizni, nauke, tekhnike. 
Seriia IX: Fizika, matematika, astronomiia, no.12) 
(MIRA 17:6) 
1. Chlen-korrespondent AN SSSR (for Ginzburg, Pontekorvo). 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86- hlihregiipe acess een ‘3 


Sees SAS DETER A NALS BF IE; 


sen ieemenee ee e970: 


__ |} ACCESSION MR: AP4041202° eo Se od sara Ansfoizh/a3e 
+ | AUTHOR: Zel'dovich, Yd. Be (Moscow) 
i TITLE: On the contustdon rato of powdor under variable prosaure 


~"! SouRCE: Zhurnal, pedjadney mokhaniki 4 tekhnicheskoy fisiki, no. 3, aes 
fe 126-138 ; 


me | TOPIC TAGS 3 ~ combustdion rate, powder, steady state contusion, pressure ratio, 
“|| extdnetion, ‘spontaneoys combustion — 


| ABSTRACT: The combustdon rate of powders under high-speed or low-speed pressure ¢ 
‘ changes was studied analytically, and the results wore compared with existing 
‘| experimental data. Parametric equations ara given for steady State combustion 

ye 1 a6 a function of peeenure p and ae gradient | gulp, oti ror : 


«Me = us (py T)) e 


| Under an agad pressure changes ‘these equations appear ie the form u(p, ae wp 
" .: Taking tho total differentials of the above equations and wing the designations 


Perere Petes to 
5 oa 4 ist | ee 
Fs ee Re eet einen nae ad It ey OR Ie: Maree O18 Come pematee mre: ante? Gee enn rein eran. 


ee. 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3 


BSE t TE be 


ton 
a — 


a any 
7 | ACCESSION NR: “soon ee Oy tse acee ag ; ache es : . : 
RAL: ST peu dinuy : ie gen} 

: ! | . ¥ = (fe i (gia) . i one : i . oo I 
: | . 7 i +(e My =(4n*),: ae a ;. 
ce ne fe OTe Ip SM! an expression is derived for rate of ‘ohange of com des 
ani pustion with P, or re ee Rts bres io | ieee } 
|p eke ic zee : repay $ z : me 

Furthermore, for a gaaiuatlan rule given by u = wp’, the initial-to-final : ts i 


“(| pressure ratio during the combustion is expressed as a function of A, initial 
me | banpers tire Tp, and carburation temperature Tye eee 


oa | (BY = pate, : 
, The above results are then represented graphically, They inelude: 1) ee a 
distribution on the powder surface T versus x; 2) u(t, ) and 9 (T, ) under constant Pos 


pressure, corresponding to steady state combustion; 3 3) uas.a function of q 
“an: ree Jatter — tere. Tage 1 on the ePnolaetrs) 


oe 
ie 


7 Peeanenees ee Ser ie Gane wowgyene 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220013-3" 


